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Whole genome sequencing details 

Whole-genome libraries for NGS were prepared with the Nextera XT kit (Illumina, San Diego, 

CA, USA), and sequencing was performed with 2x250-bp paired-end reads on the Illumina 

MiSeq. Quality control of NGS sequencing run was performed by the Bioinformatic Unit using 

FastQC v0.11.8 and Trimmomatic v.0.33.  

We generated a C. diphtheriae and C. ulcerans cg-MLST scheme, defining specific target loci for 

whole-genome sequencing data typing, by using the default options of the SeqSphere+ target 

definer tool (Ridom, Munster, Germany). As reference we used the genome of strain NC 13129 

from the National Center for Biotechnology Information (NCBI) (accession number no. 

BX248353.1/NC_002935.2) for C. diphtheria and the genome of strain NC 017317.1 for C. 

ulcerans. We included all 23 complete C. diphtheriae available from NCBI as query sequences 

(accession nos. NC_016782.1, NC_016783.1, NC_016785.1, NC_016786.1, NC_016787.1, 

NC_016788.1, NC_016789.1, NC_016790.1, NC_016799.1, NC_016800.1, NC_016801.1, 

NC_016802.1, NZ_CP018331.1, NZ_CP020410.2, NZ_CP025209.1, NZ_CP029644.1, 

LT_990688.1, NZ_LR134538.1, NZ_LR1345537.1, NZ_CP039523.1, CP038789.1, 

NZ_CP039522.1, and NZ_CP039523.1) and 16 complete C. ulcerans available from NCBI as 

query sequences (accession nos. NC_015683.1, NC_0108101.1, NZ_CP009500.1, 

NZ_CP009583.1, NZ_CP009622.1, NZ_CP009716.1, NZ_CP011095.1, NZ_CP011913.1, 

NZ_CP010818.1, NZ_CP021417.1, NZ_LT906443.1, NZ_LS483400.1, NZ_LS483416.1, 

NZ_AP019662.1, NZ_AP019663.1, and NZ_CP046863.1). The complete genome of strain 

NC_CPO25209.1 was used to exclude horizontally transferred genes to prevent their inclusion 

in the cgMLST typing scheme. 

 



 

 

Fig. S1 - Minimum spanning tree of the clonal analysis of the C. diphtheriae isolates generated 

using the eBURST algorithm. Isolates color coded according to the eBURST group in which they 

were allocated on pubMLST.   

 



 

Fig. S2 - Minimum spanning tree of C. diphtheriae isolates generated using a cluster distance 

threshold of ≤5 alleles. Colour coded according to the site of infection as indicated and all 

toxigenic isolates are marked with a solid red circle. The reference genome NC 13129 is white. 



In silico antimicrobial resistance determinants 

ResFinder analysis identified a total of 38 resistance genes with two or more resistance genes 

in 26% (10/39) of the isolates, all of which were identified in the C. diphtheriae isolates. Three 

of the toxigenic isolates harbored resistance determinants; one harbored aminoglycoside 

resistance genes (aadA1/aph(3")-lb/aph(3")-la/aph(6)-id), chloramphenicol resistance genes 

(cmx/cmlA1), a sulphonomide resistance gene (sul1) and a trimethoprim resistance gene 

(dfrA15). The second toxigenic isolate harbored aminoglycoside resistance genes (aph(3")-

lb/aph(3")-la/aph(6)-id), a chloramphenicol resistance gene (cmx), a sulphonomide resistance 

gene (sul1) as well as the tetracycline resistance gene tet(33). The third toxigenic isolate 

harboring resistance genes to aminoglycosides (aadA5), a sulphonomide resistance gene (sul1) 

as well as a trimethoprim resistance gene (dfrA1). 13% (5/39) of the isolates harbored at least 

one aminoglycoside resistance gene, 8% (3/39) harbor at least one chloramphenicol resistance 

gene, 26% (10/39) harbour the sulphonamide resistance gene sul1, 18% (7/39) harbour a 

tetracycline resistance gene and 13% (5/39) harbored a trimethoprim resistance gene.  

 

 

 

 

 

 

 

 

 

 

 

Table S1 – NGA-based phylogeny of diptheria-related pathogenicity factors in different 

Corynebacterium spp. implies species-specific virulence transmission 





 


